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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an organic EL element which can 
exhibit a 

high luminance and a high luminous efficacy. 

SOLUTION: In an organic EL element 100, a hole injection electrode 

2 is 

formed on a glass base 1, and a hole injection layer 3, a hole 
transport layer 

4 and a luminous layer 5 are formed thereon in order. An electron 
injection 

electrode 6 is formed on the luminous layer 5 . The luminous layer 5 
comprises 

a host material, a luminous dopant and a first luminous auxiliary 
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dopant . The 

first luminous auxiliary dopant comprises a rubrene derivative 
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L . ±^ (23) -c-asiis^H^fiSiSSr^r-r N P B 

[0 3 3 5]fl3tJUi. m;^4 0 0A&WU 

fit LT±ie^ ( 24 ) T'«$tiStiH^fi6t^*-tSA 
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8) X-m^tlh^-^l. 3. 7. 8. 16, 17tJj: 
lAlSSr-enmffll'^/i. 

[03371 «i=«iiiJitt, m?f- 1 0 0 A<OA 1 q*>/?> 
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»i, w;^ii 0 0 0 Aco^ y-J'^M.-xxm.^^ ( i t 
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[03461 tt:. n-^-iimma. m^sooAi^ 

U JJBiEi: (23) T^SitSiH^flBiS-^SNPB 

[03471 3^l3K®»i. Jf;^i400A$:^rL, 
«t LX±^ (23) T'^§ttS:»-^fi|ji^^^4N 

HcS:5%^tf, 

[03481 llifeW6 8-94 fcfct^TJi. ifilitKw^ 
50 VhtLT, JJB5S(Cl)~(C27)-C^$tlS'(b 



10 1 

^1-27 i^ti^tim^i^ti. 

Sfc. m^aASffiH. mA.20 0 0 AOL i F 
[03 50] (H)5gi^lSiiH 

[0351] Z<Dm^. L*i^:J-v-;l.aAmffi 

ff;^n 0 0 0 k</)^ >i^^J=^-xxmim ( i t 

0) *>4>^?.. tfz. ^^-/vrnMii. S;?klOOAS: 

[0 3 5 2] i/v!. *-;HfeM®{i, ®*4 0 0A$r* 
U ±£5«(23)T^$^53HF«ljti&*1-&NPB 

[0 3 5 3] lll<0i^3l£Stt. Ji;^^10 0ASritL. * 
X UT±^ (23) T^$ixS^HFflK§S-^r 

•f^fiPB^r-ti^^ IBKH-y\-yht fC±!B«O^W:?'l' 
yWmWi2% (|Q60i68~lO4) i/di8% (H 
tt0«l 0 5-108) *tf. 

10 3 54] 1060119 5—1 04fc:t>V^TIi, ^1<?55I 
3e«<7)^KWN-yhfcL-C. JJE^ (CI) . (C 

1) , (C3) . (C7) . (C8) , (C16) . 
(C17). (C18), (C19) iSitf (C20) 

Xm^tl^^-^l. U 3. 7. 8. 16, 17. 1 
8. 1 9t>J:t^2 0iSr-^ix-fixffl^^^:, 
[0 3 5 5]||Sfie?l|10 5~108tCteV^T»i. afetO 



(5 2) !^ffl2 0 0 3-5 5 6 52 

102 

[0 356] UteMl 0 5tC*JUT«. 311 <^)5l3eS<7) 
^HwN-yhi: LT. ±12^ (C 1 ) T«$itl.fl:^ 
!|?SltJj:l^±ie^ (A4) -C'S^ixSDtBuPNSrffl 
. Ilil09 10 6 (cJoV^TJi, IS 1 <7)%3tS«OlBtH 
W"Cyhi: LT. J:£^ (CI) "C'^^itSfli^lfe 
itfJJe^ (C24) X'mtlh^^2Ai:m^^tz. 
10 UttMl 0 7tJ3(r^T{i. micOlBtlcOSbtK-^'N'y 
Ft LT. JJE* (C 7 ) X'm^iXh^-^li5i.Xf±. 
le^ ( C 2 5 ) X-mitUk.-^ 2 5 $:fflV . Ilii0« 
10 8tfcv%t:«. |gl<0%3Kl«0lBKK->'N'yhtL 

jje^ (C9) T'^^^s-tb^ifcit/J:^ 
(C26) •c^^tii,^'^2e^m^ti, 

[0 3 57] ||2<^)5l3tS{i, «[;^i3 0 0A$:^L, * 
X LTJ« ( B 2 ) T-^SixS5i-i^fllit$^^ 

Lxm^ (B3) xm.^tih'^~vyi2%-^ts, 

20 103 58] mi^ai^Ji, W;^l 00 AiOA 1 q*>^ 

=5:&. ttz. m^SEAmeji, ff;?^2 0 0 0 a<?)l i f 

/Al*>^^5. 

[0359] ±ia<7)^-llSE L^i^£7)*-ypaA«ffitciE 
[0360] meizmmmsA-A ooymE 

[0361] 
30 [^6J 



<53) 



103 



^^2003-55652 
1 04 



mum 








a?- 


(CIEx.y) 


(cd/A}At 
1Q0cd/i^ 


(mi) 


(cd/iO 


34 


CuPc 


NPB 


AI(rf2XDCJTB 


Alq 


x=0.65, 


3.9 


638 


24,000 


35 


CuPc 


NPB 


AI(tt2XDCJTB 


Alq 


It 

x=0.65. 


3.7 


639 


21,000 


36 


CuPc 


NPB 


Alqi2XDCJTB 


Alq 


It 

X-0.6S. 


3.B 


638 


23.000 


37 


CuPc 


NPB 


AlQi2tt>CJTB 


Alq 


x=0.65, 
v=0 35 


3.2 


638 


19,000 


38 


CuPc 


NPB 


Alq42V>UTB 


Alq 




3.8 


638 


23,000 


39 


CuPc 


NPB 


AlQiZXDCJTB 


Alq 


h 

x=0.65. 
9=0.35 


3.5 


638 


22,000 


40 


CuPc 


NPB 


AI<|i2»)CJTB 


Alq 


x=0.65, 

rO.35 


3.6 


638 


22,000 



[0 36 21 ^efcSrTidfc:. llife0!34~4O<7j^f 



[03631 ^7fcJ:lX«8tC|lte««l4 1-6 7(Vm 

[03641 
[^71 



» 



(54) !^^2003-55652 
105 106 



mstm 










(CIEx,y) 


(cd/A}At 
lOOcd/i/ 


(ni) 


(cd/o ' ) 


41 


CuPc 


NPB 




Alq 


tVr/ - 

m 

y=0.48 


8.5 


583 


39,900 


42 


CuPc 


NPB 




Alq 


H 

X-U. olf 

y=0,47 


7,5 


589 


37.600 


43 


CuPc 


NPB 




Alq 


% 

<»~n CI 

y='0.48 


8.5 


583 


39.700 


44 


CuPc 


NPB 




Alq 


a 

M A CI 

y=0.48 


6.8 


587 


35,400 


45 


CuPc 


NPB 


AlofSSik^S 


Alq 


H 

w— n cA 
X-O. 50, 

¥=0.50 


5.5 


579 


32,100 


46 


. CuPc 


NPB 




Alq 


n 

x-0. 51, 
y=0. 48 


8.0 


583 


39,000 


47 


CuPc 


NPB 


Alq+5«td1tl7 


Alq 


% 

x=0. 51, 
y=0. 48 


8.6 


583 


40p000 


48 


CuPc 


NPB 


Alq+»<k^8 


Alq 


m 

x=0. 51, 
y=0. 48 


7.9 


584 


39,000 


49 


CuPc 


NPB 


AlQt5%ft^9 


Alq 


tvy/ - 

It 

x=0. 50, 
y=0. 50 


6.9 


570 


33, 300 


50 


CuPc 


NPB 




Alq 


Wr/ ^ 
II 

x=0. 52, 
y=0.47 


7.5 


589 


37. BOO 


51 


CuPc 


NPB 


Ala45Xft:^11 


Alq 


iVr/ ^ 
S 

x=0. 51, 
y=0. 48 


6.5 


579 


34,000 


52 


CuPc 


NPB 




Alq 


H 

y=0,48 


8.5 


583 


39. 700 


53 


CuPc 


NPB 


Alq+5«t^13 


Alq 


tVr/ ^ 
% 

x=D. 51, 
y=0. 48 


8.0 


580 


39, 000 


54 


CuPc 


NPB 


Alq+5S<b^14 


Alq 


%V// 
It 

x=0.51, 
y=0.48 


7.9 


584 


38, 900 



[0365] 



* * 1^8] 



1 t 



(55) tt^2003-55652 
107 108 



mum 












(cd/A)Al 
lOOcd/r 


(n») 


(cd/n ' ) 


55 


CuPc 


NPB 




AlQ 


i\f'r/ ~ 
H 


7.9 


584 


39.000 


56 


CuPc 


NPB 




Alq 


it 

«— n m 
y=0.48 


B.S 


583 


39,900 


57 


CuPc 


NPB 




Alq 


m 

y=0.48 


8.2 


584 


39,700 


58 


CuPc 


NPB 




Alq 


W-/I CI 

y=0.48 


7.9 


585 


39, 100 


59 


CuPc 


NPB 


Alq+5)Mb^l9 


Alq 


M 

)(=0.51. 
y=0.48 


8.0 


581 


39, 000 


60 


CuPc 


NPB 


Alq+5Xfl:^20 


Alq 


n 

x=0.5U 

y=u. 48 


8.0 


585 


39. 500 


61 


CuPc 


NPB 


AlQ+5%fl:^21 


AlQ 


x=0.30. 


11.0 


537 


45.000 


62 


CuPc 


NPB 




Alq 


|jOJ4_ 
x=0. 30, 


9-8 


536 


41,000 


63 


CuPc 


NPB 


A l<|f 5X^:^23 


Aiq 


x=0. 30, 


8.9 


535 


39.900 


64 


CuPc 


NPB 


AlQf5«b^24 


Alq 


x=0, 30. 
y=0 64 


11.0 


537 


45.000 


65 


CuPc 


NPB 


AlQ+5Wt^25 


Alq 


x=0.30. 


11.1 


537 


45. 100 


66 


CuPc 


NPB 


Alirt5Xfl:^26 


Alq 


x=0.29, 
y=0.65 


8.1 


529 


40.500 


67 


CuPc 


NPB 


Alq^5Xfl:^27 


Alq 


x=0.65. 
y=0.35 


2.0 


648 


11,000 



[0 3 66]«7t5j:V*8tc^J:3(c. mmA\ 



[036 7lS9tJj:l^^l 0t|lteM68~94O^r 

[03681 
[^9] 



(56) ^^2003-55652 
109 110 









^3tS 




(CIEx^y) 


(cd/A)At 
lOOcd/i 


ins) 


(cd/n^ ) 




CuPc 


NPB 




Alq 


II 

y=fl dq 
y=0.51 


12.5 


559 


46,600 


69 


CuPc 


NPB 




Alq 


II 

A~U. wit 

y=0.48 


9.6 


572 


38,800 


70 


CuPc 


NPB 




AlQ 


n 

y=0.51 


10.1 


561 


39JO0 


71 


CuPc 


NPB 




Alq 


St 

X-0. PI, 
r=0.48 


9.0 


570 


37.200 


72 


CuPc 


NPB 




Alq 


II 

tt—n AO 
X=U. 4o, 

y=0.52 


6.8 


558 


31,000 


73 


CuPc 


NPB 




Alq 


X-0, 43, 

y=0.51 


10.1 


560 


40,100 


74 


CuPc 


NPB 


NPB+5X<t^7 


Alq 


Ma 
W 

x=0.49. 


12.3 


559 


45,700 


75 


CuPc 


NPB 




Alq 


H 

x=0. 50, 


9.3 


561 


37,800 


1 V 




MPR 
nrD 


NrDtaAlCEams 


Aiq 


«^ 

x=0. 47, 
J=0.53 


7. 8 


555 


33,000 


77 


CuPc 


NPB 


NPB+5Xfl:^10 


Alq 


ivy-/ ~ 

It 

x-D. 51, 
y=0.48 


9.6 


572 


38. 800 


78 


CuPc 


NPB 


NPB45l<k^l1 


Alq 


m 

x=0. 49, 
y=0. SI 


7.8 


562 


33,100 


79 


CuPc 


NPB 


NPBf5Xfl:^12 


Alq 


t^y/ 
H 

A U. 49, 

y=0. 51 


11.1 


563 


42.000 


80 


CuPc 


NPB 


NPB45Xfl:^13 


Alq 


t]fy/ ^ 
H 

x=0.49. 
y=0. 51 


10.0 


564 


39, 900 


81 


CuPc 


NPB 


NPBf59M:^14 


Alq 


tvy/ 
ft 

x=0.S0, 
y=0.50 


9.3 


561 


37,600 



10369 



* * [^10] 



(57) !^S2003-55652 
111 112 









S3ta 




(CIEjt.y) 


3tmm 

\%m u/ n/ r\ L 

lOOcd/a 


(no) 


(cd/n' ) 


82 


CuPc 


NPB 


NPB45Xft:^15 


Alq 


n 

x-u. du, 
j=O.SO 


9.4 


5G2 


38,000 


83 


CuPc 


NPB 


liPB+5%fk^16 


Aiq 


ii 

X~U. 4SI, 

y=0.51 


12.5 


559 


46. 500 


84 


CuPc 


NPB 


NPBf5%fkd1f9l7 


Alq 


m 

X-U. 49, 

y=0.51 


12.0 


561 


46. 000 


85 


CuPc 


NPB 


NPB^5Xfl:^18 


Alq 


St 

x=0.49, 
y=0. 51 


11.5 


560 


43. 400 


86 


CuPc 


NPB 


IIPB+5%(k#1*19 


Alq 


ivy/ 
St 

x=0.49, 
y=0. 51 


10.0 


563 


39. 900 


87 


CuPc 


NPB 


NPB4^5Xft:^20 


Alq 


AV/y ^ 

n 

x=0.49. 


12.0 


561 


46. 100 


88 


CuPc 


NPB 


IIPB+5«b^2! 


Alq 


x=0.29. 


13.0 


535 


52,000 


89 


CuPc 


NPB 


NPB^SXftd1ft22 


Alq 


x=:0. 29, 
y=0. 67 


10.0 


536 


42. 000 


90 


CuPc 


NPB 


NPB+5i;<b^23 


Alq 


x=0. 29, 
y=0. 67 


9.1 


534 


38. 200 


91 


CuPc 


NPB 




Alq 


x=0. 29. 
y=0. 67 


12.5 


535 


50,100 


92 


CuPc 


NPB 


NPB+5Xfl:^25 


Alq 


x=0. 29. 
y=0. 67 


12.0 


535 


47, 000 


93 


CuPc 


NPB 


NPBf5Xfl:^28 


Alq 


x=0.30. 


9.8 


539 


38,500 


94 


CuPc 


NPB 


NPB+5Wb^27 


Alq 


x=0. 65, 
y=0. 35 


2.1 


645 


16,100 



[0 3 70] ^9t>j:i^^i oizm-xoiz. mms *PBim\'^t:^tz. )uyuy^mm:\'-^^yh 

T'W, tife^S:#^^fc*^'T'^-^^. llt6W94c7)^ [037 1 ] ^1 1 {Ciafefia|9 5-1 0 8<0*lliE L« 

me 8-9 4<ow»E L3g^-c«. mmnj^x/m [ o 3 7 2 1 

:^Mwm<^j:^t:. ^tnzxo. n-^xhnmtixn* [^111 



(58) 



1 1 3 



!K^2 0 03-5 5652 
1 14 



m 

m 


A® 


)V 

m 






m 

SI 
@ 


(CIEx.y) 


{cd/A)At 
lOOcd/fl^ 


(miO 


(cd/«0 


95 


CuPc 


NPB 


NPB+2%fl:^l 


+2%A' W/ 


AlQ 


x=0.35. 


15.0 


489, 560 


66, 000 


96 


CuPc 


NPB 


NPB+2«b^1 




Alq 


Q 

x=0,35, 

f — II- J1 


15.0 


489, 560 


66,000 


97 


CuPc 


NPB 


NPB+2Xfl:^3 


+2XV"J|f> 


Alq 


x=0.35, 


14.1 


490, 560 


61,000 


98 


CuPc 


NPB 


NPB+2Xfl:^7 




Alq 


x=0. 35, 


15.3 


489,560 


67, 000 


99 


CuPc 


NPB 


NPB+2Xfl:^«8 


y 7lI*r/^5t> 
+2Kgu> 


Alq 


1=0. 35, 
y-u. 34 


12.0 


489,563 


49,800 


100 


CuPc 


NPB 


NPB+2X<k^16 


42%V«l/> 


Alq 


(=0. 35. 
y-u. 34 


15.6 


489,560 


68,000 


101 


CuPc 


NPB 


NPBmfl:^t7 




Alq 


x=0. 35, 
y=u. 3b 


14.5 


489,561 


62,000 


102 


CuPc 


NPB 


NPBiZX^^IB 




Alq 


Q 

x=0. 34, 
y-u. 3b 


12.2 


489. 566 


50,000 


103 


CuPc 


NPB 


NPB42Xft^19 




Alq 


B 

1=0.35, 
y-u. 3 b 


14.7 


489,566 


62,000 


104 


CuPc 


NPB 


NPB^2Xfl:^20 




Alq 


x=0.35, 
y=o. 34 


14.5 


489,560 


61,700 


105 


CuPc 


NPB 


«PB+53;<t^l 
+3XDtBuPN 




Alq 


B 

x=0. 33, 
y=0, 33 


16.1 


490,560 


73,000 


106 


CuPc 


NPB 


NPBfSXfc^l 
i3M:d«24 


+2KUk> 


Alq 


x=0. 33. 
y=0. 33 


16.5 


490,560 


75,000 


107 


CuPc 


NPB 


NPBf5%^dMl 




Alq 


x=0. 34, 
y=0. 33 


16.2 


490,560 


73.000 


108 


CuPc 


NPB 


Nre+5%ft^i 

•^3Sfl:^26 




Alq 


x=0.34» 
y=0.34 


16.0 


490.560 


72,000 



[0373] ^1 ItS^-Tiatc. Slife0?95~l 08 
hXVmM^M< ^r-?*:. ^tiizX <r>m: 40 

[0374] ^fc, mmi0 5^10 8CO^EL.m 

(om:\'-^^yh^m'*hztizx*). &&ff)msm 

[0 3 7 51 JJUK^idt, IBmi^mS 4-1 OS 

mM(r^\(-^^yhtt:iimim\'-^'iy*sD 



[Wio^#=S:ieHj?] 

[01 ] -4^^«m-mtimmiz)Hfi>^ELm^ 

[02] *^t6B8<offlicolltt<o»®(:ti(t6*«EL|g?^ 

1 A'yxm^ 

3 *-;uaAS 
4 

5 Ibl^ 



(59) 



115 



^^200 3-55 65 2 
116 



5a mim^ 
5b m2(^mtm 



6 €i^aEAmffi 

7 wmmm 



[011 



[S2] 



100 

\ 



a 



'6 
^4 



(51)Int.C1.7 ai81£^ F I 

C 0 7D 471/16 C 0 7 D 471/16 

H0 5B 33/14 H0 5B 33/14 B 



F^'-A(##) 3K007 AB02 AB03 AB04 DB03 

4C056 AAOl ABOl mZ AD03 AE03 

CA09 CCOl CDOl 
4C065 AA07 AA19 BB09 CC03 DIX)2 

EE03 HHOl JJOl KKOl LLOl 

PP03 PP05 
4H006 AA03 AB92 



